Experimental

General procedures, reagents and characterisation
All reactions were carried out in flame-dried or oven-dried glassware in an atmosphere of dry N 2 or Ar unless otherwise stated. All solvents and reagents were obtained from commercial suppliers and used without further purification unless otherwise stated. H 2 O refers to distilled H 2 O. 1,8-diiodonaphthalene was prepared from 1,8-diaminonaphthalene as reported in the literature. 1 Flash column chromatography was performed using silica gel unless otherwise stated. Thin layer chromatography (TLC) was performed on pre-coated aluminum backed plates (Merck Kieselgel 60 F 254 ), visualization was accomplished under UV light (254 nm) or by staining with acidic vanillin. Melting points were obtained using a melting point apparatus and are uncorrected. IR spectra are given with adsorptions ( max ) reported in wave numbers (cm -1 ). Proton nuclear magnetic resonance spectra ( 1 H-NMR) were recorded at 400 MHz on a Bruker DRX-400 spectrometer, or at 500 MHz on a Bruker Advance II 500 spectrometer.
Carbon nuclear magnetic resonance spectra ( 13 C-NMR) were recorded at 100 MHz on a Bruker DRX-400 spectrometer, or at 125 MHz on a Bruker Advance II 500 spectrometer.
Chemical shifts in both 1 H and 13 C NMR spectra are reported in ppm relative to TMS.
NMR spectroscopy
The samples of 6 and 7 used for the 1 H NMR kinetic studies were dissolved in either C 6 D 6 or d 6 -DMSO and all dynamic 1 H NMR measurements were made at 500 MHz. The assignments of all the resonances were confirmed by 1-dimensional and 2-dimensional NOESY spectra.
Monitoring of the signal intensity changes due to selective inversion of one of the two exchanging sites enabled the exchange rates to be determined. 2 For dimethoxy compound 6 the singlet signals attributed to the protons of the methoxy group for the syn-and the antiatropisomers were selectively inverted using a soft 'sinc' Gaussian pulse. 3 The experiments used a relaxation time of 15 s and between 1 ms and 15 s the intensities of the signals were monitored until the system returned to equilibrium. The exchange rates were determined using the programme CIFIT to analyse the intensity changes.
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Approximate values of the spin-lattice relaxation times (T 1 ) of the exchanging sites gained experimentally using the nonselective inversion recovery technique were input into the CIFIT programme. The experiment was measured at five temperatures in the range of 333 to 353 K for dimethoxy 6 and 298 to 338 K for diphenol 7.
Preparation of 1,8-bis(2-methoxyphenyl) 6, 137.5, 134.2, 132.5, 132.0, 131.5, 130.9, 130.1, 129.9, 128.7, 128.6, 128.3, 124.9, 124.6, 120.3, 119.1, 118.5, 111.1, 108.4, 55.7, 54 1, 151.7, 135.5, 135.2, 134.6, 134.0, 132.1, 131.6, 130.5, 130.0, 129.8, 129.7, 129.2 (2C), 128.5, 128.3, 126.1, 125.7, 120.1, 119.9, 115.3, 114 
Error Analysis
Where quantities were obtained from fitting in CIFIT or IGOR, the error margin (± 1 standard deviation) was used as reported from the fitting procedure. The errors on NMR integrations were taken to be ± 5% of the specific peak integral or ± 2% of the sum of the two integrals to be compared, whichever is the largest in order to account for inaccuracies in integrating small signals. The temperature in the NMR was taken to be ± 2 K. All other errors were propagated by standard techniques.
Computational Methods
All calculations were performed using the Gaussian09 suite of programs. 6 Geometry optimisations were performed at the B3LYP/6-31G(d,p) level of theory 7 using a polarisable continuum model 8 (PCM) for benzene solvation. Frequency analysis was performed using the same methods and used to verify the structures as minima and to evaluate the thermochemical and zero-point energy corrections. The SCF energies were refined using single point calculations at the M06-2X/6-311G(2d,p) level 8 using the same solvent model.
Several possible conformations of both diether 6 and diphenol 7 were investigated and only the low energy conformers are reported. Clough and Roberts 9 discuss both "in" and "out" possible conformers (see below) for their structures. When optimising the anti-conformers of both species, only the "in" isomers were located.
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